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Tobacco “Bio-Prospecting”

A collaborative research project be-
tween the Tobacco and Health Research
Ingtitute (THRI) and theUniversity of
Kentucky Department of Chemistry and
Department of Pharmacol ogy islookingto
thetobacco plant asanatural source of
new drugsand other beneficial substances.
Throughout history plantshave been used
to help treat and cure diseases, and they
are now being reexamined asasource of
possiblecuresfor infectionsand diseases
such ascancer and AIDS. Approximately
7,000 medical compounds prescribed by
Western doctors are already produced or
synthesized fromnatural plant materias.
Theanti-cancer drug Taxol™ fromthe
Pacific Yew treeand thealka oid Quinine
extracted from the bark of the Cinchona
treefor treating maariaarejust two ex-
amplesof beneficid plant-derived pharma:
ceuticals. Many companiesnow focuson
the " bio-prospecting” of valuablematerids
fromtropical rainforests, marineenviron-
mentsand other exotic sources. Every day
researchersscreen exotic plantsfromall
over theworld to assesstheir potential for
producing anew drug.

But the THRI / University of Kentucky
“bio-prospecting” effort istaking adiffer-
ent, moredirect approach to finding benefi-
cial substancesin plants. All plants, includ-
ing tobacco, are made up of thousands of
different materials, and of themost abun-
dant substancesonly afew are potentially
useful as pharmaceuticals. However, there
arealso many minor compoundswhich are
present bel ow the detection limit of tradi-
tional screening procedures. Thisuncharted
chemical territory may include substances

with val uable pharmaceutical and other
properties, butitislikely that these
useful material sfrequently go undiscov-
ered on account of therelatively
insengitive, cumbersome, and time-
consuming screening methodswhich are
conventionaly applied.

The THRI research addressesthese
limitationsand specifically targetsthe
hidden metabolic potential of tobacco.
Fird, the strategy amplifiesthe produc-
tion of many of theminor compounds
making the plant anew high-level source
of natura materials. Through thisprocess
thetobacco plant, aswell asother plants,
can becomeitsown “rainforest” to be
explored and mined for al kindsof
economicaly beneficia products.

Oncethelevelsof the substances
havebeenincreased, itisgtill necessary
to be ableto determinewhich of those
materias have potential asnew drugs.
To speed thediscovery of thesenatural
products, anovel part of thetechnology
linksthe production of afluorescent
protein to the production of aparticular
classof compounds. Screening for active
compoundsismuch moreefficient
through thisfocused process. Usingthe
fluorescent protein asa“ marker” pro-
videsaquick and easy way to determine
if certain plant cellsare overproducing the
typesof materialswhich areof interest.
Smply shininganultraviolet light onthe
plant allowsthe cellsof interest to be
identified from among thousands of other
cellsby thegreen fluorescent color that is

produced.
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Bio-Prospecting

In tobacco, one class of com-
poundsthat isaready of medicinal
interest istheakaloids. Nicotineis
themost common akaloid intobacco
species, but there are hundreds of
others. These substances have shown
potentia inthetreatment of
neurodegenerative diseasessuch as
Parkinson’'sand Alzheimer’s. The
fluorescent screening system now
under development can be used to
find new akaloidswhichmay have
potentia asdrugsor toidentify other
valuable classesof compoundssuch
ascarotenoids or hormones.

Themagnified leaf seminthe
picture below showsafirst stepin
setting up thisdetection system. In
thistest, norma cellswill haveared
color whilethebright greenillustrates
wheretheexpression of thefluores-
cent proteinisthe highest. Inthebio-
prospecting strategy, only thosecells
producing potentialy useful drugswill
emitagreenlight.

Thisbio-prospecting strategy has
avery importantimplicationfor
tobacco growers,; therelianceon
tobacco’sown unique genesand
metabolism meansthat if it issuccess-
ful thereisavery rea possibility that
theresulting new medical drugscould
only be produced by growing
tobacco plants.

New Tobacco Crops

To help tobacco becomethe crop
of choicefor thelarge-scale produc-
tion of valuablemateridsin plants,
THRI andthe University of Ken-
tucky Collegeof Agriculturehave
recently scaled up their effortsto
develop new tobacco varietiesand
production practicesfor “molecular
farming.” Advancesonthescientific
frontier continually push the bound-
ariesof what ispossiblefor these
nove plant systems, makingthe
production of materialssuchas
pharmaceuticalsor enzymescom-
mercialy attractive. Many companies
haveidentified valuable product
targetsthat could be producedin
plants, but the emergence of new
marketsfor growershasbeen
hindered by thelack of accepted
production practicesand commercial
scal e process devel opment. From an
economic standpoint, optimizing
production practicesand devel oping
tobacco varietiesthat are more
suited for thistypeof productionis
essentia asmolecular farming moves
fromlab-scaleproductiontoa
larger-scdecommercia enterprise.

The production of these new
typesof tobaccowill likely bequite
different from traditional tobacco.
The plantswill begrown much closer
together than normal to maximizethe

amount of harvested green | eaf
materia per acre. Thecropwill also
be harvested severa timeseach year,
requiring additiond fertilization and
makingirrigation necessary. In
addition, new varietiesarebeing
developed which could bedirect
seeded, yield higher levelsof protein,
better express new genesand have
new traitssuch asherbicideand
diseaseresistance. Close spacing and
irrigation makestheengineeringfor
blue-moldresistance particularly
important, but THRI isasoworking
on resistanceto other diseasessuch
asblack shank and wildfire. Herbi-
cideresistanceisimportant for

devel oping direct seeding because
smal| tobacco seedlingshavedifficulty
competing with significant weed
pressure.

Establishing these efficient pro-
duction practicesiscritica for making
tobacco the most economical
transgenic crop production system.

TOBACCO TECH is an occasional
series published by THRI to inform
growers and others about exciting

new possibilities for tobacco.

Topics will provide information on
our cutting-edge biotechnology

research program and our efforts
to stimulate new crop opportuni-

ties for Kentucky tobacco farmers.




